Valley dependent physics in graphene by Yao, W
Title Valley dependent physics in graphene
Author(s) Yao, W
Citation The 2nd Guangdong‐Hong Kong (GD-HK) Joint Workshop onPhysics, Hong Kong, 10-11 December 2009.
Issued Date 2009
URL http://hdl.handle.net/10722/127151
Rights Creative Commons: Attribution 3.0 Hong Kong License
Invited Speaker 
Valley dependent physics in graphene 
 
Wang Yao 
Department of Physics, The University of Hong Kong, Hong Kong, China 
E-mail of Contact Author: wangyao@hkucc.hku.hk 
 
 
Abstract 
In graphene, the valley index of electron could be a good candidate to encode binary information, 
since inter-valley scattering is weak which results in long valley lifetime. I will show that, when 
inversion symmetry is broken, the valley index can be associated with many physical phenomena 
that the spin have. These include magnetic moment, Hall current, and optical circular dichroism in 
the bulk, and chiral edge states on boundary, which enables electrical, optical and magnetic 
control of valley dynamics in a similar fashion to the control of spin. I will also discuss the origin 
of the peculiar edge states in graphene which form a flat band connecting the two Dirac pints. We 
find this edge band can be related to the valley-dependent half-quantized topological charges in 
the bulk band. A unified picture can therefore be reached for the edge states and the bulk valley 
Hall effect.  
 
 
 
 
 
 
 
 
 
 
